A trimeric supercomplex of the oxygen-tolerant membrane-bound [NiFe]-hydrogenase from Ralstonia eutropha H16.
The oxygen-tolerant membrane-bound [NiFe]-hydrogenase (MBH) from Ralstonia eutropha H16 consists of three subunits. The large subunit HoxG carries the [NiFe] active site, and the small subunit HoxK contains three [FeS] clusters. Both subunits form the so-called hydrogenase module, which is oriented toward the periplasm. Membrane association is established by a membrane-integral cytochrome b subunit (HoxZ) that transfers the electrons from the hydrogenase module to the respiratory chain. So far, it was not possible to isolate the MBH in its native heterotrimeric state due to the loss of HoxZ during the process of protein solubilization. By using the very mild detergent digitonin, we were successful in isolating the MBH hydrogenase module in complex with the cytochrome b. H(2)-dependent reduction of the two HoxZ-stemming heme centers demonstrated that the hydrogenase module is productively connected to the cytochrome b. Further investigation provided evidence that the MBH exists in the membrane as a high molecular mass complex consisting of three heterotrimeric units. The lipids phosphatidylethanolamine and phosphatidylglycerol were identified to play a role in the interaction of the hydrogenase module with the cytochrome b subunit.